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Sir: 



Applicants request review of the final rejection of Claims 1 and 4-9, as being 
unpatentable, under 35 U.S.C. § 103(a), over Derwent-ACC-No. 2002-178025 to Kim et al. 
taken in view of US Patent 6,290,859 to Fleming et al. 

As succinctly put in the Advisory Action dated September 19, 2005, the final 
rejection is predicated upon the principal Kim et al reference teaching of a cleaning composition 
comprising sulfuric acid and hydrogen peroxide for cleaning a tungsten gate conductor. 
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The Advisory Action further states that the secondary Fleming et al. reference 
teaches a composition of sulfuric acid and hydrogen peroxide present in a ratio in a range of 5:1 
to 10:1 employed in cleaning a semiconductor material. The combination of Kim et al. and 
Fleming et al., the Advisory Action continues, shows the claimed invention since the Fleming et 
al. composition cleans a semiconductor material. The Advisory Action states that Kim et al. 
shows a similar process to that set forth in Claim 1. Thus, the Fleming et al. teaching of the 
combination of compounds set forth in Claim 1 would be found without undue experimentation 
with respect to Kim et al. 

The Kim et al. disclosure is an English language abstract which teaches a process 
of manufacturing a gate electrode of a semiconductor device in which tungsten is prevented from 
being corroded after the gate electrode is patterned and to effectively eliminate remaining 
polymer and photoresist by using a revised sulfuric acid-peroxide mixture, in which the ratio of 
sulfuric acid to hydrogen peroxide is from 30:1 to 100:1, in a process for cleaning the gate 
electrode. 

Even assuming that this brief disclosure teaches a process of cleaning a 
semiconductor device which includes a tungsten gate conductor, the application of the secondary 
Fleming et al. reference represents an admission that the Kim et al. disclosure does not make ' 
obvious the claims of the present application. The teaching of the secondary Fleming et al. 
reference, wherein the claimed ratio of sulfuric acid to hydrogen peroxide is overlapped, is thus 
critical to the issue of patentability, under 35 U.S.C.§ 103(a), of Claims 1 and 4 to 9 of the 
present application. 

The secondary Fleming et al. reference is applied, as stated above, for its 
disclosure of a cleaning solution which comprises a mixture of sulfuric acid and hydrogen 
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peroxide. That cleaning solution is disclosed in Fleming et al. at Column 8, line 49 to Column 9, 
line 10. Therein a cleaning solution of hydrogen peroxide and sulfuric acid, in a sulfuric acid to 
hydrogen peroxide ratio of 5:1 to 10:1, is disclosed. That disclosure sets forth the immersion of 
a semiconductor substrate for 0.5 to 10 minutes, preferably 5 minutes, at a temperature in the 
range of 60-130 °C. 

On the face of it such a disclosure, when combined with Kim et al, would indeed 
make obvious the claims of the present application, assuming that the recited ratio range was a 
volume ratio, which is unstated. However, this is not the applied teaching of the two combined 
references. Although Fleming et al. teaches a cleaning solution within the range of that claimed 
in the present application, that cleaning solution is not applied to a semiconductor device which 
includes a tungsten gate conductor. 

Attention is directed to Fleming et al. at Column 10, lines 24-33. That portion of 
Fleming et al. clearly recites that the step of providing a tungsten coating, and thus forming a 
device that arguably reads on tungsten gate conductor, occurs subsequent to the cleaning step. 
As such, no processing steps of the type set forth in Claims 1 and 4-9, and presumably disclosed 
in Kim et al, is taught by Fleming et al. Fleming et al. discloses the use of a cleaning solution 
within the scope of that claimed in the present application in the cleaning of a semiconductor 
prior to formation of the tungsten gate conductor. 

Applicants do not allege that a cleaning solution which includes sulfuric acid and 
hydrogen peroxide in the volumetric ratio range claimed is in and of itself novel. The patentable 
advance of the finally rejected claims is the cleaning of a CMOS device which includes a 
tungsten gate conductor without significant tungsten removal. Until the invention of the present 
application adequate cleaning of a CMOS device containing a tungsten gate conductor could not 
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be obtained without excessive tungsten removal, resulting in unacceptable electrical conductivity 
reduction. 

That the final rejection relies on a composition employed in an application which 
would not suggest its use in the claimed process emphasizes that the final rejection is nothing 
more than the assemblage of two references to meet the template provided by the claims of the 
present application. That is, the applied references provide no motivation for their combination. 
It is the merest of coincidences that the Fleming et al. cleaning solution provides the unexpected 
positive result of removing carbon-containing and etch residues without also removing tungsten 
from a CMOS device which includes a tungsten gate conductor. 



coating on a semiconductor surface, makes no mention of the relied upon sulfuric acid-hydrogen 
peroxide composition in treating the tungsten-containing semiconductor emphasizes that those 
skilled in the art would not be motivated to use that cleaning composition, used in the cleaning of 
semiconductor substrates free of tungsten, in a manner suggesting the process of Claims 1 and 4 
to 9 of the subject application. 



SCULLY, SCOTT, MURPHY & PRESSER 
400 Garden City Plaza, Suite 300 
Garden City, New York 11530 
(516) 742-4343 
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That the Fleming et al. patent, although directed to the formation of a tungsten 



Respectfully submitted, 




Marvin Bressler 
Registration No. 25,132 
Attorney for Applicant 
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